Malaria is endemic in Nigeria and remains a major public health problem, taking its greatest toll on children under age 5 and pregnant women, although it is preventable, treatable, and curable. This study investigates the Impact of socio-economic factors and indoor mosquito control on malaria prevalent among pregnant women in Nigeria using logistic regression. To achieve this, secondary data obtained from 2015 Nigeria Malaria Indicator survey, executed by the National Malaria Elimination Programme (NMEP) and the National Population Commission (NPopC), with a nationally representative sample of more than 8,000 consisting of 7,745 households. The results from the logistic regression with odds ratio revealed that pregnant women are more like to be affected by malaria fever (though not significant) compared to women that are not pregnant. The income levels of the household does not significant reduce the incidence of malaria fever among pregnant women in Niger. Concerning the malaria presenting measure, only dwelling sprayed by private company significantly reduce the incidence of malaria fever among pregnant women (P-value=0.020<0.05) compared to dwelling sprayed by government and NGOs and also to Insecticide Treated Net. Also pregnant women in the urban centers are less likely to have malaria fever compared to pregnant women in rural communities in Nigeria. Also, pregnant women with atleast a secondary school level of education are less likely to be affected by malaria fever compared to pregnant women with no formal education. The fitted logistic model passed the goodness-of-test fit; the classification test for the logistic model was correctly classified at about 67.02%. Therefore, this study recommends that government and NGOs should intensify their efforts in the area of dwelling spraying, awareness campaign of the danger of malaria fever among pregnant women and infants, engaged in effective distribution of insecticide treated net in order to reduce the incidence of malaria fever among pregnant women living in rural communities in Nigeria.
Malaria in pregnancy can lead to the following: infant mortality, low birth weight, anemia and maternal death (WHO, 2019) . In addition, malaria kills over 100,000 African infants each year and causes for 20 percent of low birth weights. Since pregnancy is high in Sub-Saharan Africa, over 50 million pregnant women in urban and rural communities are exposed each year to malaria parasites. According to Inah et al., (2017) Nigeria had a malaria burden of over 97% of the population are at risk of malaria of which the risk accounting about 30% of the total burden in Sub-Saharan Africa. Within this burden of malaria in Nigeria, pregnant women and children under 5 years are the most vulnerable groups for malaria parasite (Ikoli and Solomon, 2014) . As a results of the huge danger of malaria parasite, World Health Organization (WHO) and other international Agencies are seeking ways to reduce malaria especially among pregnant women and children under 5 years (WHO, 2017 (WHO, & 2019 . The means of reducing malaria in Nigeria by international agencies are scaling up of vector control through long-lasting insecticidal nets (LLINs) (Onwuka et al., 2016; Omonijo & Omonijo, 2019) and indoor residual spraying (IRS) (Yakob, et al., 2011) and, Intermittent Preventive Treatment in Pregnancy (IPT), as well as the introduction of ACT and improved malaria diagnostic (FmoH, 2015) . Despite these interventions the prevalence remains high among the pregnant women and children under five years (Ikoli and Solomon, 2014) .
Due to the high prevalence of malaria among pregnant women, one may ask the following questions: Does the use of Insecticides Treated Net and Indoor Residual Spray have significant effects on Malaria eradication in Nigeria?; What other means can be employ in combination with the use of IRS and ITN to eradicate Malaria in Nigeria?; What socio-economic factors can reduce malaria fever among pregnant women in Nigeria?. Hence this study seeks to answers the above following questions.
Brief Empirical Review of Previous Studies
This section presents some empirical review of previous studies related to this study: Agomo et al., (2009) studied the prevalence of Malaria in pregnant women in Lagos, South-West Nigeria. A total of 1084 pregnant women were recruited into this study. The study revealed a Malaria prevalence of 7.7 % in the population while young maternal age and gravity posses an increase risk factors. Aliyu, et al., (2017) 
Model Specification

Logistic Regression
Logistic regression is a statistical method for analysing a dataset in which there are one or more independent variables that determine an outcome (Usman, 2019) . The outcome is measured with a dichotomous variable (in which there are only two possible outcomes).
where p is the probability of presence of the characteristic of interest. The logit transformation is defined as the logged odds:
and Rather than choosing parameters that minimize the sum of squared errors (like in ordinary regression), estimation in logistic regression chooses parameters that maximize the likelihood of observing the sample values (Long and Freese, 2001) .
The logistic regression coefficients are the coefficients b0, b1, b2, ... bk of the regression equation:
While the alternatives form of the logistic regression equation is:
Where  = the constant of the equation and,  = the coefficient of the predictor variables.
By taking the exponential of both sides of the regression equation as given above, the equation can be rewritten as:
It is clear that when a variable Xi increases by 1 unit, with all other factors remaining unchanged, then the odds will increase by a factor e b i.
This factor e b i is the odds ratio (O.R.) for the independent variable Xi and it gives the relative amount by which the odds of the outcome increase (O.R. greater than 1) or decrease (O.R. less than 1) when the value of the independent variable is increased by 1 units (Usman, 2019) .
ROC curve analysis
Another method to evaluate the logistic regression model makes use of ROC curve analysis. In this analysis, the power of the model's predicted values to discriminate between positive and negative cases is quantified by the Area under the ROC curve (AUC). The AUC, sometimes referred to as the c-statistic (or concordance index), is a value that varies from 0.5 (discriminating power not better than chance) to 1.0 (perfect discriminating power).
Wald Test:
A Wald test is used to test the statistical significance of each coefficient () in the model. A
Wald test calculates a Z statistic, which is:
This z value is then squared, yielding a Wald statistic with a chi-square distribution. However, several authors have identified problems with the use of the Wald statistic. Menard (1995) warns that for large coefficients, standard error is inflated, lowering the Wald statistic (chi-square) value. Agresti (1996) states that the likelihood-ratio test is more reliable for small sample sizes than the Wald test.
Likelihood-Ratio Test:
The likelihood-ratio test uses the ratio of the maximized value of the likelihood function for the full model (L1) over the maximized value of the likelihood function for the simpler model (L0).
The likelihood-ratio test statistic equals:
This log transformation of the likelihood functions yields a chi-squared statistic. This is the recommended test statistic to use when building a model through backward stepwise elimination (Usman, 2019) .
Hosmer-Lemshow Goodness of Fit Test:
The Hosmer-Lemeshow test is a statistical test for goodness of fit for the logistic regression model Lemeshow, 1989 & 2013) . The data are divided into approximately ten groups defined by increasing order of estimated risk. The observed and expected number of cases in each group is calculated and a Chi-squared statistic is calculated as follows:
with Og, Eg and ng the observed events, expected events and number of observations for the g th risk decile group, and G the number of groups. The test statistic follows a Chi-squared distribution with G−2 degrees of freedom.
A large value of Chi-squared (with small p-value < 0.05) indicates poor fit and small Chisquared values (with larger p-value closer to 1) indicate a good logistic regression model fit (Usman, 2019) .
Material and Methods
The data used in this research is a secondary data obtained from 2015 
Data presentation, Analysis and Discussion of Results
Data Presentations
The data used in this research is a secondary data obtained from the report of 2015 National
Demographic Health Survey and the data were presented and analyzed as shown below. 
Variables Classification
Residence 
Spray by Government 
Spray by Private 
Spray by NGOs 
Household Income Level 
Malaria Fever Cases 
The 
Data Analysis and Interpretations
To carry out the logistic regression some of the variables were recoded as follows: No and don't know responses were recoded as No; poor and poorest was recoded as Poor; richer and richest was recoded as rich; no education and incomplete primary school was recoded as no formal education; complete primary and incomplete secondary school as primary education. Spray by private company significant reduce malaria fever among pregnant women (p-value=0.020<0.05). The pregnancy status of a woman can lead to malaria fever, although not significant (p-value=0.657>0.05). Also women with atleast secondary school level are less likely to be inflicted by malaria fever when compared with women with no formal education (p-values=0.002<0.05). Lastly women living in urban centers are less likely to be affected by malaria when compared with women living in rural communities in Nigeria. The results revealed that spray by government, by NGOs and utilization of insecticide treat net does not significantly reduce malaria fever among pregnant women in Nigeria. Following that, the income level of the household does not significantly reduce malaria fever among pregnant women in Nigeria. to malaria fever, although not significant (p-value=0.658>0.05). Also women with atleast secondary school level are less likely to be inflicted by malaria fever when compared with women with no formal education (p-values=0.002<0.05). Lastly women living in urban centers are less likely to be affected by malaria when compared with women living in rural communities in Nigeria (p-value=0.000<0.05). The results revealed that spray by government, by NGOs and utilization of insecticide treat net does not significantly reduce malaria fever among pregnant women in Nigeria. Following that, the income level of the household does not significantly reduce malaria fever among pregnant women in Nigeria. Table 6 above presents the result of the logistic regression model for malaria fever using odds ratio. The table considered possible factors that can reduce malaria fever among pregnant women. Households with dwelling Spray by private company are 75.4% less like to be affected by malaria fever compared to household that used spray by government and NGOs with those using treated net. This means that spray by private company can significant reduce malaria fever among pregnant women (p-value=0.010<0.05). pregnant women are 3% more likely to have malaria fever compared to women that are not pregnant, although not significant (p-value=0.658>0.05). Also women with secondary school level and higher education are 23% and 20% respectively less likely to be inflicted by malaria fever when compared with women with no formal education (p-values=0.002<0.05). Lastly women living in urban centers are 23% less likely to be affected by malaria when compared with women living in rural communities in Nigeria (p-value=0.000<0.05). Furthermore, the results revealed that spray by government, by NGOs and utilization of insecticide treat net does not significantly reduce malaria fever among pregnant women in Nigeria. Following that, the income level of the household does not significantly reduce malaria fever among pregnant women in Nigeria. Table 7 conducted the Classification Test of Logistic Model for Malaria Fever which revealed 67.02% level of correct classification of the malaria fever meaning the level of agreement is high and this is supported by the ROC curve in figure 1 below. In addition to this result, the goodness-of-fit test using the Pearson and Hosmer-Lemeshow shows malaria fever follows a logistic distribution and model (see result in Table 8 below). The Pregnancy Status of the women revealed that 6,746 (87.10%) of the women were not pregnant while 999 (12.90%) of the women were pregnant. The malaria incidence among the women revealed that 5,192 (67.04%) had no malaria fever while 2,553 (32.96%) had no case of malaria fever. The incidence of malaria among women in Nigeria is high which is similar to the result obtained in Ethiopia (Tegegne et al., 2019) . Table 6 above presents the result of the logistic regression model for malaria fever using odds ratio. The table considered possible factors that can reduce malaria fever among pregnant women. Households with dwelling Spray by private company are 75.4% less like to be affected by malaria fever compared to household that used spray by government and NGOs with those using treated net. This means that spray by private company can significant reduce malaria fever among pregnant women (p-value=0.010<0.05). pregnant women are 3% more likely to have malaria fever compared to women that are not pregnant, although not significant (p-value=0.658>0.05). This result is similar to the results obtained in the workS of Aliyu, et al., (2017) and Agomo et al., (2009) . Also women with secondary school level and higher education are 23% and 20% respectively less likely to be inflicted by malaria fever when compared with women with no formal education (p-values=0.002<0.05). Lastly women living in urban centers are 23% less likely to be affected by malaria when compared with women living in rural communities in Nigeria (p-value=0.000<0.05). Furthermore, the results revealed that spray by government, by NGOs and utilization of insecticide treat net does not significantly reduce malaria fever among pregnant women in Nigeria. Following that, the income level of the household does not significantly reduce malaria fever among pregnant women in Nigeria. Table 7 conducted the Classification Test of Logistic Model for Malaria Fever which revealed 67.02% level of correct classification of the malaria fever meaning the level of agreement is high and this is supported by the ROC curve in figure 1. In addition to this result, the goodness-of-fit test using the Pearson and Hosmer-Lemeshow shows malaria fever follows a logistic distribution and model (see result in Table 8 above).
Conclusion and Recommendations
Households with dwelling Spray by private company are 75.4% less like to be affected by malaria fever compared to household that used spray by government and NGOs with those using treated net. This means that spray by private company can significant reduce malaria fever among pregnant women (p-value=0.010<0.05). Pregnant women are 3% more likely to have malaria fever compared to women that are not pregnant, although not significant (p-value=0.658>0.05). Also women with secondary school level and higher education are 23% and 20% respectively less likely to be inflicted by malaria fever when compared with women with no formal education (p-values=0.002<0.05). Lastly women living in urban centers are 23% less likely to be affected by malaria when compared with women living in rural communities in Nigeria (p-value=0.000<0.05). Furthermore, the results revealed that spray by government, by
NGOs and utilization of insecticide treat net does not significantly reduce malaria fever among pregnant women in Nigeria. Following that, the income level of the household does not significantly reduce malaria fever among pregnant women in Nigeria. While the Classification Test of Logistic Model for Malaria Fever which revealed 67.02% level of correct classification of the malaria fever meaning the level of agreement is high and this is supported by the ROC curve in. In addition to this result, the goodness-of-fit test using the Pearson and Hosmer-Lemeshow shows malaria fever follows a logistic distribution and model.
Based on the findings from this study, the following are recommended:
i. Dwelling spray by government and NGOs should be intensified to reduce malaria among women in Nigeria.
ii. Girl child education should be encouraged as this could help them to obtain knowledge that can help them to reduce malaria fever in their home.
iii. More Malaria prevention measures should be geared toward women in rural communities of Nigeria.
iv. Awareness campaign on the danger of malaria should be intensified and effectiveness in the distribution of treated net across Nigeria should be given priority.
